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[57] ABSTRACT

In a reamer having two diametrically opposite, replace-
able cutting blades on its cutter head, an axially elon-
gated rib having a circumferential face approximately
cylindrical about the axis of rotation is arranged 1n each
of the two gaps circumferentially bounded by the cut-
ting edges of the blades, thereby assuming the guide
function of conventional multiple blades in the reamed
hole, and permitting the blade edges to be provided
with a relief angle of 5° or more.
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1
MULTIPLE BLADE REAMER

This invention relates to reamers, and particularly to
an improvement in a known reamer in which several
blades, circumferentially distributed about the axis of
reamer rotation, radially project from the front end or
cutter head of the reamer. |

In known multiple-blade-reamers, the radially ex-
posed, axial blade edges guide the reamer in the bore or
hole in the workpiece. The known blades have approxi-
mately cylindrically arcuate lands for adequate guiding
action, or they may have straight lands inclined at a
very small relief angle to a tangent perpendicular to a
radius drawn from the axis of rotation through the blade
edge. |

It 1s the primary function of the cucumferentlally
distributed blade edges to remove very small and thin
chips from the bore wall in order to improve the dimen-
sional accuracy, precisely circular cross section,
smoothness and cleanliness of the wall. The conven-

tional cutting edge configurations constitute a compro-
mise between the contradictory requirements for the

guiding and smoothing functions. The unavoidable cir-
cumferential width of the lands in known reamer blades
reduces the available maximum cutting rate.

It is the primary object of this invention to increase
the penn1351ble cuttmg speed of a multiple-blade reamer
without impairing the smoothness of the bore wall, and
actually to provide a bore of more precisely circular
cross section at higher cutting rates than was available
heretofore.

According to the invention, the smoothing a.nd guid-
ing functions of the conventional blades are distributed
between blades shaped for best cutting performance and
axially elongated guide ribs circumferentially inter-
posed between adjacent cutting blades. With this ar-

rangement, the reamer is precisely and stably guided in
the bore while the wall surface of the bore is machined

by the blades under conditions providing optimum con-
ditions for this task independently of the guide function
assumed by the ribs.

The guide ribs may have lands which are cylindri-
cally arcuate substantially about the axis of reamer rota-
tion and of any desired circumferential width, whereas
the cutting blades may be ground to a very narrow land
and a relief angle much greater than available hereto-
fore, more specifically greater than 5°, for efficient and
precise finishing of the bore wall.

It 1s sufficient to provide one guide rib in the gap

between each pair of circumferentially successive cut-

ting blades, approximately centered between the blades,
but preferably slightly nearer the blade leading in the
direction of reamer rotation which is defined by the
cross sectional shape of the blades in a known manner.
Reamers equipped with two blades benefit most from
the guide ribs of the invention, but they improve the
performance of reamers having three or more blades.
While a substantial improvement is achieved if the
axial length of the guide ribs is approximately equal to
that of the cutting edges on the ribs, and the ribs extend
over approximately the entire length of the cutting
edges circumferentially bounding the associated gap,
higher machining speeds without loss in precision may
be available if the interposed guide ribs extend axially
beyond the blade edges toward the reamer shank, They
may be supplemented by axially coextensive auxiliary
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guide ribs axially at least approximately ahgned w1th

one or all the cutting edges.
Other features, additional objects, and many of the

attendant advantages of this invention will readily be
appreciated as the same becomes better understood by
reference to the following detailed description of a
preferred embodiment when considered in connection
with the appended drawing in which:

FIG. 1 shows a reamer of the invention in fragmen-

tary side elevation;
FIG. 2 illustrates a modification of the reamer of

FI1G. 1;

FIG. 3 is a front elevation of the reamer of FIG. 1;
and

FIG. 4 shows the reamer of FIG. 2 in section on the
line IV — 1V.

Referring now to FIG. 1 in detail, there is shown the
axial front end of a reamer shank 1, conventional in
itself, which 1s integrally joined to an enlarged, basically
cylindrical cutting head 2. Two axially elongated, re-
versible cutting blades 3 are set in diametrically oppo-
site slots of the head 2 from which only the secondary
cutting edges of the blades radially project. The blades
are fixedly, but releasably, fastened to the head 2 by
clamping jaws 4. The extent to which the secondary
cutting edges project beyond the cylindrical head sur-
face and the angle defined by each edge and the axis of
rotation may be adjusted to some extent by set screws 7,
as is known in itself and described in more detail in our
simultaneously filed application Ser. No. 738 327, for a
“Floatmg Reamer”. |

As is best seen in FIG. 3, the secondary cuttmg edges
of the blades 3 are diametrically opposite each other
from the axis of reamer rotation, and two straight guide
ribs § are approximately centered in the respective cir-
cumferential 180° gaps between the blades 3, but actu-
ally slightly nearer the leading blade, the direction of
rotation of the reamer being counterclockwise, as
viewed in FIG. 3. As is further evident from FIG. 3,
each blade is ground to a sharp edge, that is, to a land of
a width too small to permit pictorial representation on
the scale of the drawing, and the relief angle is approxi-
mately 10°.

The guide ribs § radially project beyond the cylindri-
cal face of the head 2 about as far as the cutting edges of
the blades 3 and are parallel to the cylindrical head face
over a circumferential width which is several times the
width of the blade lands. The axial length of each rib §
1s practically identical with that of the cutting edge on
a blade 3, and the front and rear ends of the cutting
edges and of the ribs are located in respective common
radial planes.

In the modified reamer shown in FIGS. 2 and 4, two
ribs 8’ are arranged in the gaps between the two oppo-

sitely projecting cutting blades 3 as described with ref-
erence to FIGS. 1 and 3. However, the ribs 8§ are almost

four times as long as the associated blades 3, and project
beyond the blades toward the shank 1, thereby supple-
menting the guiding effect provided by the shank 1 and
an associated chuck, not shown. Auxiliary guide ribs 6,
identical in cross section with the ribs 5, 5, are axially
aligned with the two blades 3 in such a manner that
their ends near the shank 1 are located in a common
radial plane with the rear ends of the ribs 5’ whereas the
front ends of the latter are located in a common radial
plane with the front ends of the blades 3.

- It should be understood, of course, that the foregoing
disclosure relates only to preferred embodiments of the
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invention, and that it is intended to cover all changes
and modifications of the examples of the invention
herein chosen for the purpose of the disclosure which
do not constitute departures from the spirit and scope of

the invention set forth in the appended claims.
What is claimed is:
1. A reamer comprising:

(a) a shank defining an axis of rotation;

(b) a cutter head secured to one axially terminal por-
tion of said shank;

(c) a plurality of cutting blades mounted on said cut-
ter head,

(1) each cutting blade having a cutting edge elon-

gated in the direction of said axis and radially
projecting from said cutter head,

(2) said cutting edges being circumferentially dis-
tributed on said cutter head,

(3) each cutting edge defining two gaps extending
from the cutting edge in opposite circumferential
directions to another cutting edge;

(d) an axially elongated guide rib projecting from said
cutter head in each of said gaps and being approxi-
mately centered circumferentially in the associated
gap between the cutting edges defining said gap.

2. A reamer as set forth in claim 1, wherein each of
said cutting edges has a peripheral, axially elongated
face defining a relief angle of at least 5° with a tangent
drawn on a cylinder about said axis.

3. A reamer as set forth in claim 2, wherein said plu-
rality of cutting edges includes two blades having re-
spective cutting edges diametrically opposite each
other relative to said axis.

4. A reamer as set forth in claim 1, further comprising
adjusting means for varying the radial spacing of each
cutting edge from said cutter head.

5. A reamer comprising:

(a) a shank defining an axis of rotation;
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(b) a cutter head secured to one axially terminal por-
tion of said shank;

(c) a plurality of cutting blades mounted on said cut-
ter head, -

(1) each cutting blade having a cutting edge elon-
gated in the direction of said axis and radially
projecting from said cutter head,

(2) said cutting edges being circumferentially dis-
tributed on said cutter head,

(3) each cutting edge defining two gaps extending
from the cutting edge in opposite circumferential
directions to another cutting edge;

(d) an axially elongated guide rib projecting from said
cutter head in each of said gaps; and

() an auxiliary guide rib axially approximately
aligned with at least one of said cutting edges,

(1) said auxiliary guide rib being axially elongated
and extending from said at least one cutting edge
in a direction from said cutter head toward said
shank. |

6. A reamer as set forth in claim 5, wherein said cut-
ting edges are shaped to define a direction of reamer
rotation about said axis, whereby the two cutting edges
defining each gap constitute a leading cutting edge and
a trailing cutting edge in said direction of rotation, the
guide rib projecting from said gap being circumferen-
tially nearer the leading cutting edge than the trailing
cutting edge. |

7. A reamer as set forth in claim 5, wherein each of
said guide ribs extends axially over approximately the
entire axial length of the cutting edges circumferentially
bounding the associated gap, and further extends axially
beyond and associated cutting edges in a direction froth
said cutter head toward said shank.

8. A reamer as set forth in claim 7, further comprising
adjusting means for varying the radial spacing of each

cutting edge from said cutter head.
* % % ¥ =%
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